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ABSTRACT 



The University of Houston- Clear Lake has developed a 
systematic design process to use in facilitating the development of online 
distance education courses. The process incorporates three semesters, during 
which faculty members have the opportunity to consult with a design team that 
consists of instructional designers. World Wide Web developers, graphic 
artists, media specialists, and instructional programmers. This paper 
presents an outline of the process, describes each step in detail, and 
provides a framework for formative evaluation. The first section of the paper 
considers the theoretical backgroimd of the process. The design team is 
described in the second section, including the members of the team and 
process management. The pre-production, production, and post -product ion 
stages of the process are detailed in the third section. (Author/MES) 
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Abstract: The University of Houston-Clear Lake has developed a systematic desi^process to 
use in facilitating the development of on-line distance education courses. The process 
incorporates three semesters, and during which, faculty members have the oppo^ty to considt 
with a design team that consists of instractional designers, web developers, graphic arUsts, media 
specialists, and instractional programmers. This paper presents an outUne of the process, 
describes each step in detail, and provides a framework for formative evaluataon. 



Introduction 

This paper addresses the implications for redesigning traditional university courses for deliver over the 
Internet ^ uXersity of Houston-Oear Lake has adopted a unique persp^ve whereby 
Ln of professionals who serve as consultants throughout a three-semester design process. Within Hus 
a systerSdc procedure has been developed to facilitate the refashioning of the courses^ Specifically, 
outlines a thLretical perspective for the development of on-line distance education, discusses who Je 

involved in the process, presents a systematic procedure for development, and discusses methods for evalua g 

effectiveness of the course. 

Theoretical Background 

Over the past several years an increasing number of educational institutions have begim to offer 
distance education as a viable alternative to more traditional forms of classroom 

meat deal of discussion about which pedagogical foundation is appropnate for classes dehvered over the Intern^ 
SoSy, Ss™to has focusseHTthl differences between the 

TWs is a meaningful consideration since classes that were origiiially designed for the traditional ^ 

horded different instructional activities and learning opportunities t^ were 
Web-based instruction (Dabbagh & Schmitt, 1999). Accordingly 

reengineering as the process of learning over the Internet is examined more closely ^ f if 

Beca^ ofLh Web^ures as synchronous and asynchronous cr^unication, 

and interactivity (Dabbagh & Schmitt, 1999), it can be argued that a movement toward a more 

approach can easily be facilitated. Constructivism recognizes that learning is an active procew “ 

extract their own concepts rather than acquire knowledge direcUy from an instructor (Duffy & Cu^gh^ 

cited in Dabbagh & Schmitt, 1999). According to this perspective, the on-line course should create an atmosphere 

that recognizes the needs ofthe learner rather than those ofthemstructor (Berg, 1999). r *: 

Sout a well^veloped design process, the on-line curriculum becomes httle more than a rephcation of 
traditional Instructivist-based curriculum. Accordingly, tools and strategies 

exchange electronic libraries, virtual caf6s, whiteboards, role-taking activities, and st^nt dialogs should ^ 
integrated to encourage and siqiport tele-apprenticeship (Bonk & Cunningham, ® 

teSSes withiTSe framework of a well-designed instructional FOgram can be difficult even for the most 
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^ systematic process is necessary to ensure a focus on all of the 

beT^ L concerns about whether or not a systematic design approach can 

be used to develop classes that rely on more Constructivist pedagogy. However, it can be argued that cSructivist 
^ues such as collaborator, ^raal autonomy, reflectivity, active engagement, personal rEnce, rd pluralism 
^t2!^ T* overlool^ by instmctoonal designers (Lebow, 1993). In essence. Constructivism is often 

wh f ** ** really a philosophy, and instructional systems design is seen as a philosophy 

SE. " to instnSonal design bE on 

structoyism emphasize the affective domain, make instruction relevant to the learner, support self-regulation, 

TcrcZT “sP^ctional design under the context of the Constmctivist philosophyScluS 

a concern for the motovatoonal aspects that are not often considered within the traditional appro^h. 

The ^sign Team at the University of Houston-Clear Lake has created a pixicess to guide their work in 

developing on-line courses for the first time. This ensures aEus on a course 

design that will provoke mtelligrat responses to the learning materials, context, and environment (Serge, 1995) 

Considerations for graphics, media, immersive technology, and effective text must all be embedded ^thin the 

piwess to ensure to students will be equipped with the resources and motivational elements they need in order to 

challenge of the Design Team is to support feculty members in developing 

ttoinW^ ^ H communication, and promoting the development of critical 

thinking and research skills CPalloff & Pratt, 1999). y ^ wiuv^cu 

The Design Team 

Members of the Team 

in n vnri.^ at the University of Houston-Clear Lake consists of skilled professionals with expertise 

m a yanety of areas_ Accordmgly, it was important initially to establish clear roles and responsibilities in^er 

S^of feSE it i« difficult for people to have clear expectations of what is 

required of fellow team members. The Graphic Designer assists in evaluating content to determine the need for 

teclmology and creates images, interface elements, and animations using a 
number of graphic, 3D^d midtomedia software applications. The Instructional Designer serves as the team 
leato for fte project, perfc^ the needs analysis, task analysis and instructional analysis with the Subject Matter 
and helps to revise course content. The Instructional Programmer evaluates content to 
£<Tw^to ^ integration, and forms; and writes code to integrate programs 

MultomeAa Speciahst assists m evaluating content to determine the need for creation of 

‘'n multimedia 

^ Identifies the course’s, needs, establishes the goals, objectives, instructional 

events and readmgs, wites course content, writes tests and/or quizzes if applicable, develops criteria for student 

SEE"“Thr\rto ^ Py ‘®am, and signs off on all completed 

f Developer creates the mterfece, navigation, and theme for project Web sites; evaluates 

content to determme fte need for HTML, CGI programming, database integration, and forms; develops HTML 
pages for the course Web site; and conducts training sessions for the Subject Matter Expert 

Process Management 

fto H ‘’^““'ruction involves a team of developers from many disciplines. In 

fte toe^^opment environment, some of the team players may not be able to attend aU scheduled meetogs for a 

sEt T to ‘^n^te an Internet-based resource, known as a Project 

bup^rt Site or P^. Team members can coordinate and exchange information using this site. The features that 
^ included m the PSS help team members to successfully telecommute while working on a project with a 
V ™ effectiveness, team members were asked to verify the features needed to simplify 

work tasks with the Internet servmg as an intermediary. The announcements feature aUows team membe^ to 
receive news md announcements that affect everyone involved. The file exchange allows members to share files, 
^phics and documents and is accessible to aU project team members. A simple list of email addresses, phone or 
fax numbers, room numbers, and work hours is listed on the site to help team members maintain contact; password 
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U necessary for this feature. A chat room is also available when other means of commum^ation are not 

JS!SrintoeS'^ts M^^of the progress. The maintenance of a PSS for the djation of a project results 
u* j ^ r»f information that is used to evaluate the process. This captured mfonnation serves as a 

b. pictu^ as . ao™.on «»aad 

that runs through the length of the development process. 

The Design Process 

The process of developing an effective on-line course is an extensive, lengthy piwedure, 

The pr^ess or oe p methodology. Even the best educators must reevaluate their 

requires a paradigm s jntporated into a Web-based format. Considerations for graphics, media, 

instruction to ensure its capacity to be mtejated mto a Wel^b^a tom 

i^iva wU rWa» fo, Wab-tesed 

Production. 

Pre-Productioii 

During the Pre-Production stage, the design team for the Foject forms, and an imtial meeting « held 

basic interface and protot^s for the ^eb "^iSt outlines the framework of the class, 

nmtntvne of a content unit, and a horizontal prototype, ine aesign uuc r u aii nf 

sign off th, output from the initial stages of the instmctional design P^oees^ 

=rd^:“3SEEaE2^Hf‘ 

instmctional events, and a plan for the assessment of &e leam^ ..hasbeenFe- 

TTnli1cemanvinstructionaldesignsituations,thedehverymedium — me worm wioe v,,.,!;--, 

fh«fLld.6 a. wbatba, d.e Wab ia fha righ, n^dium, d.e taak m tb.s a.n-o» 
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?, “O P*'-l>“'<i aetirife » achieve 0« goal, of each co«» 

0« of foa, ototogo, „ „ con™oe Iho Sobjec, MalKr Export that deliyoring course, vi.Lt WebSe, a^ 
Me™t ai^h ^ the OTvootiooal classrooth. It is more irtvolved that ju^ puBiug 

vmous Web twtoologies md to visualize how these technologies can be creatively applied to their course There 
technologies (text, ^phics, animation, sound, interactive quizzes, video, chats bulletin 
in rri ’ conferencing) that should be considered in putting together a Web-bas^ course 

cbal52Ll° appropriate manner for achie4ig the course go^eS ' 

tl !:7 ^ development of the course content and Web site as efficient 5 possible, if Sh^s JS 

S ^ ““ Pre-Produehon ^ of each^'we? 

R^id-proto^ing, which is commonly used in the software development industrv involves 
expenmentmg wth the desi^ ideas and issues even while the requirements analysis (or contenSysis in the 
case of mstruchonal design) is being conducted. Specifically, though rapid-pnJlotyping ffie ^ 

T?' t”'®”, “* i«»n»ratioo of a variety “ Web based^hLlogie, uSl tbTri^ 

ap^h for the subjwt matto of a given course is found The samples that are generated help ffie Subject Ma^ 

tecKn^I^*A*H *°°'® 2 nd to begin seeing advantages and disadvantages of Rising each 

<!i rh a<! h^ii ti Subject Matter Expert have seen concrete examples of how technologies 

such as bulletm ^ards, chat rwins, animations, video, video conferencing, or sound can be used they are able to 
^ more ci^hvely about how to apply these tools to the course objectives. Rapid-SS^ffitetes 
foi^tive evaluation to ensure that the chosen techniques actually acWeve the desireT^SS gtltld 

cSs''SeSStom f" 1 Subject Matter Experts understand how Web 

six«ifiesreeront!rmt.°J P^ase, there are three main outputs. The design document 

?Tl *e course. The rapid prototype provides a fiamewoxk to guiS Web page 

-11 U bonzontal prototype of the Web site provides the context for how all of the elements of the 

sTe^t M u 7^- ^ ‘=°“f«-ces and ex^t r^v^^lre ffie 

Subject Matter Expert is asked to sign offon the final products of this stage. 

Production 



r,f f mcOTporates the process of developing the actual content for the Web site The 

Itofaon of content at this pomt is rather loose and may include textual information, graphics, descriptions of 
VI es or assignmente, job aides, test and quizzes, and other instructional events. During production, the design 
^ ^s a step-wre development process, completing one instructional unit completely teS^oving on to Z 
17:^ tT “ which it will be ied Die 

STe teSk (if aSSr V that is not Available in 

tne course textbook (if apphcable) is emphasized or additional content is added that will help to better explain the 

77T TT. ^ Expert and the 

the ^ent ms mvolves a consideration of options available through the HTML/scriptiding th^La 
creation, and the use of immersive technology. ^ “e media 

• A con^t, media, and immersive technology are created, they.are integrated into the Web site 

Tof iStilr ""T An important part of the^ss at thisSd S2Sg t 

^ of in^tioi^ ^ograms that can be mtegrated into the Web pages using server-side applications or Java 
c^g. Essmtidly tos tneans that small programs can be run from within the Web pages to perform specific 
I t Developer ^d the Instructional Programmer examine the content, they may ^ suggl^ons 

for ways to make It more compeUmg through the use of these programs. y ua e suggesnons 

H»„, site is given greater force Images can be used to 

demonstrate concepts that are difficult to explain in textual terms and to reinS ideas exprS in ^tte^^ 

As ffie content of the site is developed the Instructional Designer and the Graphic iSer work together to 
pmpose, and the design team does not recommend adding images only for their aesthetic appeal. Other media that 
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mav be created for the site include video, animation, and audio, depending on what is reqw^ to support &e 
content. The Graphic Designer and the Media Specialist review the content and consult with the Subject Matter 

Expert to make recommendations about what media is helpful to represent some concepts. . . 

^ The Multimedia Specialist and Graphic Designer provide several different t^s of niedia for mclusion m 
fi,*. online courses including audio, video, animation and interactive segments. Audio and video chps ^e used to 
reinforce pertinent information or to Fovide relevant anecdotes to increase the effe(Jveness of &e content 
nresentatiOT Interviews with Subject Matter Experts are developed for audio or video to pro^e reliant 
^formation to students, therefore adding a humanizing touch to the Web site (Boi& & Cumnmgs, 1998). These 
SS^Srarek^ to approximately one minute in duration to minimize downlo^time. Video conf^ncu^g 
between the instructor and students is also possible in order to provide personal feedback to the ^ 

f„*r mtemction (B<mk & Cmmniogs, 1998). 

Modeling Language (VRML) pull the user into a sunulation of reality on the Web. Shocked Di^tor 
^Lte inlracth^ to facilitate lessons such as chemistry experiments. The i^ of Macromedia Fl^h ^ b^ 
^^^a way to improve download time. Since Flash is a vector-based an^on and multo^a tool 
designed for Web output, the files are small, fest loading, and produce dramatic results. M ^these technologies 

are wnsidered in attempting to increase the effectiveness ofthe content Fesented through the Web. 

of the com^nents for an instructional unit are integrated into the Web site, it is ready for a senes 
of evaluations. This helps ensure that all the pieces are functioning together and provides ^ 
whether or not it is likely to be effectively used by the students. Formative eval^on mvolves the coUection of 
datemid information du^g the development of instruction in order to improve effectivmess and efficiency's 
SSr^efr^einesses so that revisions can be made as necessary. Formative evaluation provides f^^ 
that is used for imFOvement of the products at all stages within the instructional design process (Seels & 
iS^ lSS ^Production phaTfoUowing the Dick and Carey (1996) model, the formative evaluation is 

divided in two narts, content evaluation and learner evaluation. , • 

In content evaluation, the designers and experts evaluate the content of the 
conducted throughoF the development process, and the evaluators review the goals objectives mviroimmt^ 
leai^ Salysis, task analysis and instructional materials. The content is evaluated to 

obiectives were met and to find inadequacies and flaws. The entire team reviews and makes corrections durmg &e 
SSi sSe ^til the Subject Matter Expert signs off on the product. Die learner evaluation mvolves ejtoer 
ons eSiation, or small group evaluation. The use of computer FOgrams, immersive tectoology, graphics 
sapiences or video altering the courses at the final stage v^ expensive and tua^ns« 

(Seels & Glasgow, 1997)- To overcome this problem, the learners evaluate the first instructional pro 
So onT^Suations, students individually go through the prototype in front of the designer, and the desi^ 
takes note of each student’s comments. The designer studies the notes and makes the ^ 

ients review the instruction. In small ^oup evaluation, a group of users wUl go thioi^ the mst^tion, and toe 
^ri^rF^sented as it would be in toe true learning environment. Diere is httle mtervention dunng the 
instruction, and a questionnaire is given to toe users at toe end of instruction. one 

Before toe content unit can actually be released, toe faculty memb^ reviews 
additional time to make sure that it is an appropriate teaching tool. Whm toe Subject 

product, then development moves forward to toe next content unit and toe process repeats until all content umts 
are conq>lete. 

Post-Production 

At toe beginning of toe Post-Production phase, all content units should be completely^devdo^ and 
apFOved by toe Subject Matter Expert. At this pomi, field-testing is conducted wtoch mvolvM the actu^i^ of 
tSVeb site to facilitate toe course in a distance setting. The purpose of this field tert is to toscover ^ to 
?id sSne^tional consideration to ensure to toe instruction is as effective as Fsstol^r toe largest ni^^ 
of students over toe long term. The students should be asked to provide comments and feedback to help imFOve 

toe jg provided throughoF this F°cess, a debriefing session is held at toe end of toe third 

semester to answer any questions m order to ensure that toe facFty member is ready to “3“^ 
F^d^tir^g tSese three semesters, all pertinent Web technologies are introduced and demonstrated. 
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“1 W'l’ 

lv.a n ongoing adaptation testing, which are used to evaluate the merit of a completed Web course 

^g,n w,th snnple Ldcert-type survey questions. TTie questions examine user perceptions and 
regardmg the v^ous elements of course. The areas of interest that am most h^Zit to examS^dSe 
mvigation, graphics or visual appeal, and validity or comprehension of the content. A survey is administered 
Amng the field test at the completion of the Web course. The surveys are collected and Lalyzed for any 
i^ficant input that impacts the design of the course. If user feedback suggests the need fo^g^Ll^ 
improvement to the site, changes are implemented and noted. During every semester, developers and (Signers 
receive new and re^ar mput about each course being offered through the Web. Changes are completS as 

When the final preset has been delivered with all changes and corrections, and the Subiect Matter 

fi r T’ Expert member signs-off onL 

project, and the full offenng of the course begins. on me 

Conclusion 



Closes offered over the Irttenret continires to irtrrrease, it is important for edticational 
mshtuttotts to t^evelop and mamtain effeetive ptocedptes for oootse design and development One Z 

members as they make this transition. A program such as the one described in this paper ensures thrS a 
systematic process that the courses developed for this medium will be effective and produce S quality rSS^ 
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